Antigen-specific and -nonspecific mitogenic signals in the activation of human T cell clones.
We have directly compared the signals required for: induction of the [Ca+2]i response, expression of Tac antigen, and proliferation in antigen-specific human T cell clones. We have previously shown that antigen-specific activation of cloned T cells under conditions leading to proliferation is accompanied by a rapid increase in [Ca+2]i. Cloned T cells showed increased [Ca+2]i, enhanced Tac expression, and proliferated in response to specific antigen in the presence of viable, genetically appropriate antigen-presenting cells. Paraformaldehyde fixation of antigen-presenting cells after "pulsing" with antigen prevented proliferation, but did not affect MHC-restricted [Ca+2]i or Tac responses. Treatment of cloned T cells with monoclonal anti-T3 antibody also increased [Ca+2]i and Tac expression but did not induce proliferation. Proliferation was restored by viable autologous or allogenic APC or exogenous IL 2, but not by IL 1. In contrast to resting T cells, T cell clones were insensitive to the mitogenic effects of lectins or of ionophores and phorbol esters. These results suggest that activation of antigen-specific T cells requires the sequential action of at least two signals. The first is MHC restricted and is mediated by interaction of antigen + MHC class II products with the T cell receptor (T3-Ti) complex. This leads to Tac expression and increased [Ca+2]i, but is not sufficient for proliferation. This signal can be bypassed by anti-T3 monoclonal antibodies. Proliferation requires a second, nonantigen-specific, non-MHC-restricted antigen-presenting cell signal, which cannot be replaced by IL 1 in our system. This signal can be bypassed, however, by the addition of exogenous IL 2 to cells that have received the first signal and express Tac, suggesting that it is required for IL 2 synthesis and secretion. T cell clones therefore provide a useful model for studying antigen-dependent and -independent events in cell activation.